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Looking through the bamboo curtain: an analysis
of the changing role of forest and farm income in rural
livelihoods in China
SUMMARY
Forestry and poverty analyses in China show an ambiguous relationship. While the co-occurrence of forest rich areas and
poor counties has been noted by some authors, others have stressed the role played by forestry in these areas where it is
frequently one of the few options available. Our study indicates that the expansion of off-farm income is the fundamental
development process taking place in many areas of rural China. Forestry can offer good income generating options to far-
mers, but as the local economy develops forestry tends to be displaced by more attractive alternatives. There are niche spe-
cialisation opportunities even for rich farmers, normally linked to a certain degree of vertical integration, enhanced by
specific features of some forestry uses like bamboo.
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INTRODUCTION
In the 25 years of post-Maoist reforms, China has de-
monstrated one of the most spectacular development
processes of the 20th century. Between 1978 and 2002
rural per capita income increased 528 %, the inci-
dence of rural poverty declined from 30 % to 3 %, and
the economy has expanded at close to 10 % annually
(State Council Information Office 2001, NBSC 2003).
China’s growth has had a more pro-poor effect than
that of the other Asian giant, India (World Bank
2002). However, this pro-poor effect has been offset
to some degree by increasing income disparities
(Choi 1996, World Bank 2000), and this has negatively
affected the anti-poverty campaigns in China. In fact,
the number of officially poor people increased by
800 000 in 2003, reversing a trend of continuous de-
cline since 1978 (Xinhua 2004).
Within this context, we examine the role of forests
and forestry in poverty alleviation and rural develop-
ment. How has forestry contributed to livelihood im-
provement ? What is the role of forest-based activities
and opportunities in farmers’ choices ? Questions of
this kind have been addressed, to a certain extent in
other sectors (especially in agriculture and industry)
and at the macro level, but the social impacts of the
policy reforms as experienced in the forestry sector
are relatively poorly documented.
As in most developing countries, rural populations
in China have disproportionately high levels of in-
come poverty. Average rural per capita income is 32 %
of urban income, and rural living expenditure is less
than 35 % of urban living expenditure (NBSC 2003).
The nature of poverty is different in rural and urban
settings as well. In the Chinese context, communal
lands have been allocated to households in a relatively
egalitarian way within each village. Poverty in rural
areas has less to do with food security than with a
generally lower level of social services (health, educa-
tion) and higher vulnerability when compared with
urban areas (Jalan and Ravallion 1999, Liu, Hsiao and
Eggleston 1999). Indeed, while rural poverty is con-
tained and decreasing, urban poverty is now expan-
ding quickly (CPDCR 2004).
The massive deforestation that has occurred in
China has no doubt resulted in severe negative im-
pacts on people who rely on these resources. There is
a correlation between high dependence on forests
and poverty, and the depletion of forest resources
that has been criticized by many authors (Niu and
Harris 1996, Smil 1997, Harkness 1998) can aggravate
poverty. This is compounded by the poor performan-
ce of most forest industries when compared with the
overall industrial sector in the country (Research
Group of Forestry Economics 1998). Consequently,
forest workers have among the lowest standard of li-
ving in China (Binghao and Lu 1999). Forest salaries
appearing at the bottom of the list of over 60 catego-
ries or sectors published in the national statistics, and
with a widening gap between national average wage
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and forest wage in recent years1. An analysis of the
structure of rural farm-based income indicates that of
the four sectors (crops, livestock, fish and forestry) in-
cluded in Chinese statistics, forestry has experienced
the lowest growth between 1985 and 2002 (NBSC se-
veral years). These facts help explain the view of Ke-
jian and Yang (1996) that past forest interventions in
the country have been a  ,vicious circle of poverty - affo-
restation - poverty‘.
At the same time, a major effort has been made to
expand forest cover in these regions. Most World
Bank funded forest projects have focused on poor
areas, and Rozelle et al. (2000) conclude that they ha-
ve been good for poverty alleviation. Some authors
(see Hyde et al. 2003, Liu 2003, Liu and Yin 2004) ac-
cept that forests have a role to play in poverty reduc-
tion, but this role may have been constrained by go-
vernment market controls, insecurity of tenure and
other types of interventions. Forestry related oppor-
tunities will change depending on local conditions. It
is quite likely that in remote areas and among minori-
ty populations, the safety net and subsistence values
of forests are the most important. It is also among
these populations where cash income from trade in
non-timber forest products (NTFP) is relatively more
important. Forestry often represents the main, or
even the only, cash-income generating opportunity
for many in these poor regions. Although at a natio-
nal level forestry contributes only 2.3 % to farm-de-
rived rural cash income and 1.1 % to total rural in-
come (NBSC 2003), it is an important source of in-
come in income-poor but forest-rich counties, where
up to 70 % - 80 % of the revenue can come from forests
and forest-related activities (Da 1999, Zhang 2000). A
significant part of public investment for rural envi-
ronment and natural resources protection go to affore-
station projects, contributing to employment crea-
tion (Rozelle et al. 2000). This investment has in-
creased in recent years, particularly in connection to
ecological programmes and a growing interest by fo-
reign investors in plantations (Zhang 2003). Indeed,
forest-based enterprises often constitute the only in-
dustry present in poor counties, serving both as main
pillars for the development of the local economy and
important taxpayers (Peng 1999, Zhang and Yuan
1999).
Remoteness and isolation, together with natural
handicaps, have much to do with poverty, as epitomi-
zed by the mountainous and dry regions of China. Of
592 officially listed poor counties in the mid 90s, 496
were in mountainous areas (MoF 1995). And it is fre-
quently in these regions, less accessible and with natu-
ral constraints limiting intensive agriculture, that fo-
rests have been preserved. It is therefore common to
find a pattern of isolation, poverty and relatively large
1 Forestry wages represented 55 % of national wages in 1998,
but only 44 % in 2003 (NBSC, several years).
forest cover, and it is difficult to disentangle the cau-
sal links.
Li and Veeck (1999), in their study of forest re-
source use and rural poverty in China, explore the
contribution of forests to rural income in poor areas.
They found a significant overlap between counties of-
ficially classified as having abundant forest resources
and severe poverty counties. Using multi-county mo-
dels based on county and provincial level statistics
they found no relationship between forest variables
and income, concluding that the availability of forest-
ry opportunities and forest resources contribute only
very slightly to per capita income. Thus, according to
these authors, forestry activities in rural China are not
making the direct contributions to people’s liveli-
hood that the sector could and should be making,
even in forest-rich counties. Although informative
and thought provoking, the work of Li and Veeck does
not help us to understand the contradictory evidence
and perspectives on forestry and rural poverty.
The question arises: do forest resources and forest-
ry activities promote rural development in China or
are they part of the poverty trap ? We explore this ques-
tion based on an analysis of the bamboo sub-sector
and of the broader set of farmers’ livelihoods options
in a multi-county comparison.
FARMERS OPTIONS IN THE CONTEXT OF CHINA’S
FORESTRY
Forestry in China is closely linked to agriculture, with
forests and plantations commonly playing a comple-
mentary or supportive role in both management and
income-earning (Westoby 1987, Tapp 1996). This is
reflected in the unusually broad definition of forest-
ry applied in China; ,forest‘ refers to most forms of
tree or bush cover, including tea, and many fruit and
nut species that would be classified as part of the ag-
ricultural statistics in most countries. These are desig-
nated as  ,forest fruits‘ or  ,economic forests‘. It is com-
mon to have several ministries or agencies involved in
the management of these economic forests, someti-
mes resulting in poor coordination among them, as
epitomized by the case of the tea2 (Etherington and
Forster 1996). At the same time, the production value
of a number of these orchards and tree-based food
production systems is commonly accounted as agri-
cultural production, thus creating an imbalance be-
tween official land-use statistics and their corre-
sponding production value. This leads to an underes-
timate of the value of forestry and of growth in the fo-
rest sector (Li 1996).
This fact has more than an anecdotal importance.
It affects forest investment and development plans
and farmers’ options for forest management, and has
2 Etherington and Forster (1996) report tea farmers in Yunnan
saying with sarcasm: ,One bush, three policies, and three de-
partments in charge‘.
308Looking through the bamboo curtain
a direct influence on understanding how forestry
contributes to poverty alleviation. Forestry depart-
ments at different levels in the administration, as sole
authorities or in conjunction with other departments,
have the mandate to implement development plans in
forest land. Designated forest land normally cannot
be converted to other uses without the corresponding
planning permission. Most wasteland conversion
plans require that land to be converted into forest or
grassland. Likewise, the Natural Forest Protection Pro-
gram and similar programs elsewhere in China have
as their main thrust the afforestation of arable land on
steep slopes. At the same time, farmers are interested
to maximize their profits within the constraints of the
land use plan. Given the option, they prefer to plant
fruit trees, economic forests or bamboo on land ear-
marked for re-/afforestation. These products have in-
creasing demand and are far more profitable than tim-
ber, which requires long-term investments and is sub-
ject to greater market uncertainty and heavy taxation
(Liu and Landell-Mills 2003)3. There is ample eviden-
ce from all over China to support this point. It can be
seen in the conversion of slash and burn to rubber
plantations in Yunnan (Cao and Zhang 1997); in fruit
tree and bamboo plantations in the Integrated Moun-
tain Development Plans (Forestry Economics Editorial
Board 1998, Wang and Zhao 1999, Liu and Edmunds
2003); in the Southern Collective Forest Region (Liu
and Landell-Mills 2003); in the authors’ fieldwork ex-
perience in several counties; and even in poverty alle-
viation programs through forestry activities in the
Loess Plateau, replacing many of the former shelter-
belt program activities (Joint Survey Group 1999).
Economic forests also constitute one of the main
land-uses being established in auctioned wastelands
(Hanstad and Li 1997, Yu et al. 1999). Interestingly,
fruit and nut trees are also often the main plantation
type under the Natural Forests Protection Program-
me (NFPP), predominating over timber and ecologi-
cal plantation forests (Zhang 2000 unpublished). This
has given rise to criticism that the intended environ-
mental benefits of the NFPP have been undermined
(Zhu 2000).
Conventional (i. e., timber oriented) forests still
represent the largest amount of forest land in China.
They are the dominant focus of forest institutions at
different administrative levels, and many farmers are
engaged in their management and in the expansion
of plantations, even if they are also planting economic
forests (Tapp 1996, Zhang 1996). A common pattern
is to have fruit trees and bamboo in more accessible
areas, normally on land under individual farmer hou-
sehold responsibility system, contract management
3 Zhao (2000) suggests that pursuing non-timber forest pro-
ducts (fruit trees and bamboo) may also have to do with tenu-
re security as farmers who planted timber trees cannot cut
them now under the NFPP in Simao Prefecture, Yunnan.
or acquired through wasteland auction schemes. Tim-
ber plantations remain in the more remote places,
and are managed as individual plots, joint stock coope-
ratives or through joint agreements between farmers
and forest farms (Kejian and Yang 1996, Zhang 1996).
The key point is that, under present circumstances
and given the option, farmers, forest farms and forest-
ry authorities4 are actively engaged in the expansion
of fruit and nut trees and bamboo plantations, which
are considered more profitable than conventional
timber plantations and tend to have a more transpa-
rent, less burdensome taxation system, but are still
classified as forestry activities.
The best indication of this trend is the increase in
the area and the output of economic forests, from 6.1
million ha and 7 million metric tons (mt) output in
1978 to 27.3 million ha and 68.8 million mt in 2000,
ranking China as first in the world in area and output
for such crops. This change has been reflected in chan-
ges in the structure of rural markets; it has promoted
rural development and relieved poverty (Lei 1999).
Likewise, bamboo plantations have increased from
3.2 million ha in 1978 to 4.6 million ha in 2002 (SFA
several years). Thus, while conventional (i. e. timber)
forests have been depleted and timber-based forest in-
dustry is increasingly relying on imports (Sun, Katsi-
gris and White 2004), at least until massive new tim-
ber plantations start producing, economic forests and
bamboo plantations and their associated industries
are thriving, offering farmers good opportunities to
increase their income and to rise out of poverty.
Despite the strong growth and importance of this
component of the Chinese forestry sector, analyses of
forestry and poverty alleviation have typically been
done from the perspective of conventional (timber)
forestry. This helps explain the contradictory results
of Li and Veeck, who do not differentiate between ty-
pes of forests in their work, as well as some of the am-
biguities in the analysis of causal relations between
forestry and poverty.
THE BAMBOO SUB-SECTOR
Bamboo is an important component of Chinese forest-
ry, having both symbolic and material value5. There
are 39 genera and close to 500 species (depending on
taxonomic criteria) of which over 100 are utilised
(Zhu et al. 1994). With 4.6 million ha of pure bamboo
forests and plantations, and 3 million ha of ,mixed and
mountain natural bamboo stands‘ (SFA 2003), China
4 In fact, many forestry bureaus we have visited, beyond pro-
moting fruit and nut tree crops, are also engaged in off-forest
activities, like hotels, restaurants and other non-forestry rela-
ted industries, showing a surprising level of diversification of
economic activities.
5 The words attributed to Confucius ,Man can live without
meat, but cannot live without bamboo‘ epitomize this dual
value.
has the largest bamboo resource base in the world.
Significant amounts of woody bamboo6 occur in 17
provinces, with 10 provinces having over 100 000 ha
each. Four contiguous provinces (Fujian, Jiangxi, Zhe-
jiang and Hunan) have more than half a million ha
each, accounting together for over 60 % of total bam-
boo plantations in China.
The bamboo resource base has increased steadily
over the past two decades, both in surface area (32 %)
and in density of stands (41 %). The combined expan-
sion of plantations and increased density of stands
has resulted in an exponential increase in output of
bamboo culms and shoots (590 % and 1050 % respec-
tively) that contrasts sharply with the stagnant and
recently decreasing output of timber.
There are important differences in the rate of ex-
pansion of different types of bamboo. Moso bamboo
(Phyllostachys heterocycla var. pubescens (Mazel)
Ohwi), a monopodial bamboo with high quality culms
that represents over two thirds of total bamboo plan-
tations, has expanded slower (17 %) than sympodial
bamboos like Bambusa spp., Dendrocalamus spp., Si-
nocalamus spp. (with an 83 % increase) in the last
two decades.
Consequently, the fastest active expansion7 of bam-
boo has taken place in provinces like Sichuan where
sympodial bamboos can grow. A notable exception
has been Yunnan province where bamboo area has
decreased 30 % during this period. This decrease,
which parallels the general decrease of forest resour-
ces in the province (Guo et al. 2002), has been recent-
ly redressed with the above mentioned new policies.
Four southwest provinces (Sichuan, Yunnan, Guang-
xi and Guizhou, the latter starting from a very low
base) account for 73 % of total new plantations estab-
lished in recent years (SFA, several years). Five main
features help to explain this exceptional dynamism:
? The dual use of bamboo for culms and shoots in
short rotation cycles with productivity (both for
land and labour) that compares with agricultural
crops makes it an economically attractive option as
a forest land-use to farmers.
? The relatively small management unit required
(with 10 mu, equivalent to 0.66 ha, being a typical
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6 There are a large variety of thin-stemmed and herbaceous
bamboo species that are economically less important.
7 We differentiate between ,active expansion‘ of bamboo,
which is deliberately promoted by farmers, and ,passive ex-
pansion‘, which is due in part to the aggressive growth of
bamboo rhizomes that can colonise neighbouring lands. The
second is very common in monopodial bamboos, helping to
explain the early use and current predominance of moso
bamboo in Chinese plantations that also benefit from a less
dramatic effect of synchronous flowering on Phyllostachys
species (McClure 1993). However, as bamboo expands in tro-
pical regions and new demands appear, other species are
being incorporated, thus reducing the rate of expansion of
moso bamboo.
bamboo area managed by a family in our samples)
means that bamboo can easily be adapted to the
household responsibility system. In our sample of
counties, between 80 % and 99 % of total bamboo
area is managed by households.
? Both bamboo culms and shoots are traded in open
markets, being one of the first forest products in
China to be exempted from State marketing board
control. Market intermediaries, agreements between
farmers and large bamboo processing firms and
even incipient futures markets can be found in dif-
ferent regions.
? The variable scale and diversity of processing units
and the possibility of a degree of pre-processing by
farmers makes local processing a viable option.
Bamboo epitomizes the rural value-adding industria-
lization approach which has been promoted in ma-
ny parts of China, while its diversity of uses allows
for a certain degree of county-level spatial speciali-
sation.
? An expanding national, regional and international
demand for bamboo as a substitute for wood and for
some superior goods like bamboo shoots and bam-
boo flooring has attracted national and foreign in-
vestment8 helping to develop new technologies.
In combination these features give an economic at-
tractiveness and a flexibility that have made bamboo
a useful resource for adapting to and taking advantage
of the opportunities offered by key policy reforms re-
lated to land tenure, commercialization, industrializa-
tion and exports.
SOURCES OF INCOME AND LIVELIHOOD
STRATEGIES
Cross-sectional studies of bamboo farmers’ income in
Anji county (Zhejiang) showed that although rich
farmers obtained the highest absolute income from
bamboo, it was the middle income group of farmers
who gained the most in relative terms (Ruiz Pérez et
al. 1999). The authors’ interpretation was that in a
county like Anji, with a mature bamboo sector, this
resource represented a normal opportunity for mid-
dle income farmers. Poor farmers were too poor to
maximize the opportunity, whereas rich farmers had
superior economic options available. These findings
were questioned by Kant and Chiu (2000). Based in
their survey of one village in Linan county (Zhejiang),
they argued that the poorest farmers had benefited
most from bamboo and that the income differences
(measured by Gini coefficients) had been reduced.
There are important methodological differences be-
tween the two studies. Notably, Ruiz Pérez et al. used
quintiles to define five equal-sized income groups,
8 Foreign investment was more important in the early stages of
the reform, mostly during the 1980s.
and the sample was spread randomly in 8 villages in
Anji. Kant and Chiu used three income classes based
on official income definitions, resulting on very une-
qual number of farmers per class; moreover, since
they only worked in one village they could not measu-
re inter-village differences, which was the main sour-
ce of differentiation in Anji study.
We decided to replicate the study and to expand it
to different development contexts and levels of im-
portance of bamboo, and to include details of all sour-
ces of income. We maintained Anji as a benchmark ex-
panding the work to Pingjiang county (Hunan) and to
Muchuan county (Sichuan) along an East-West gradient
within sub-tropical China. The three counties have
similar percentage of forest cover, but differ in the
type of forests, capacity of established forest industry,
infrastructure development, access to markets and
general level of development.
Anji is a relatively prosperous county (2001 per ca-
pita income 15 860 RMB), well connected to large ex-
ternal markets and big cities like Hangzhou (the capi-
tal of Zhejiang province) and Shanghai. About 58 % of
the county is covered by forests, of which 57 % is bam-
boo. Most forest areas are located at the periphery of
the county, while a large central plain is occupied by
agriculture. Anji is a ,mature‘ county from a bamboo
point of view, being close to a ceiling with regards
bamboo plantations. With a long production tradi-
tion and well-developed and diversified processing
industry, bamboo has offered farmers good income
opportunities, but the expansion of the industry has
to rely increasingly on bamboo from other counties.
Pingjiang is an officially poor county (2001 per ca-
pita income 3 120 RMB) located in Hunan province
within the Centre region, 600 km west from the coast.
Around 51 % of the county is covered by forests, but
only 7 % of the forest is bamboo. Most bamboo areas
are located in the higher elevation zone in the south-
east of the county, in less accessible areas, far from the
main roads. Bamboo-based industry was limited to a
large bamboo fan factory and few small workshops.
The collapse of the factory in the early 1990s meant
stagnation for bamboo until very recently. Most bam-
boo culm production was sold for processing in other
counties.
Muchuan county is located in Sichuan province in
the southwest region. It is also a low income county
that has just recently emerged from the list of poor
coun-ňties (2001 per capita income 4 140 RMB). Lo-
cated at the border of Yunnan province, the fastest ex-
panding bamboo province in recent years, this coun-
ty showed the highest bamboo expansion rate among
our study areas. About 56 % of the county is covered
by forests, of which 38 % is bamboo. Mountains di-
vide the county into two large watersheds in the
south-east and the north-west. As in the other coun-
ties, bamboo areas tend to be concentrated in these
high elevation places. Most of the bamboo area is in
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the southern part of the county, which has better
transport infrastructure and more bamboo proces-
sing factories (mainly bamboo paper for traditional
and modern uses). A concentration of new bamboo
plots is observed around two of the three large indus-
trial bamboo-paper factories in the extreme south of
the county.
In each county we selected three townships with
bamboo resources and three villages within each
township. Twenty farmers were randomly selected
from each village. We used a questionnaire to collect
data on land tenure status, income from different
farm and off-farm activities and general family struc-
ture. Information from farmers’ recall and written re-
cords was requested to assess changes in these variab-
les over time, a task facilitated by the record-keeping
tradition of many Chinese farmers. We obtained a to-
tal of 177 valid questionnaires in Anji, 159 in Pingjiang
and 158 in Muchuan. For each county three equally
distributed income classes were used to characterise
low, middle and high income farmers to facilitate
comparison between different counties.
Sources of income for different income
categories
The structure of income for the five income catego-
ries used (crops, livestock, bamboo, other forests, off-
farm) appears in Figure 1. The different components
of farm-based income vary between counties, but off-
farm income is relatively consistent (from 37 % in Mu-
chuan to 43 % in Anji). As expected from county level
statistics, Anji farmers get the highest share of income
from forestry, followed by Muchuan and Pingjiang.
FIGURE 1 Structure of farmers’ income in 2000.
Average income for each of the three income catego-
ries (low, middle and high) was calculated for each
county. Principal Components Analysis was conduc-
ted on these data, indicating the predominant sources
of income by category (Figure 2).
In all three counties, high- and middle-income
farmers tend to be associated with off-farm income.
Low-income farmers are associated with crops and li-
vestock, two activities that tend to play a complemen-
tary role representing the classical farm-based in-
come in the region. These results are consistent with
findings in other regions that underscore the impor-
tance of off-farm income in rural livelihoods (Lan-
jouw and Feder 2001, Haggblade, Hazell and Reardon
2002), an opportunity that is maximized by better-off
farmers in our cases.
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FIGURE 2 Principal Components Analysis biplots showing
relative importance of main income sources among three
income classes in 2000.
The role of bamboo changes between counties. It is
associated with middle-income farmers in Anji, with
high-income farmers in Muchuan, and falls between
high- and low-income farmers in Pingjiang. Income
from other forest activities (mainly tea and fruits, but
also timber and other products) is rather small in our
samples, but tends to be opposed to income from
bamboo, indicating a somewhat mutually exclusive
forest-related option; farmers can choose to allocate
their forestry land and labour to one or another op-
tion, but seldom combine both together, signalling a
certain degree of forest-based specialisation.
Forest-based income distribution
Figure 3 represents the contribution of forest-based
incomes for each county and income category of
farmers. Given the dominance of bamboo in forestry
activities in the villages selected, a similar distribution
occurs for bamboo-based income. The importance of
forestry for farmers at different levels of income varies
between counties. The results in Anji, based on new
data from a different sample, confirm earlier findings
of Ruiz Pérez et al. (1999). In this county, where bam-
boo- and other forest-based income opportunities ha-
ve reached a plateau, with very moderate recent ex-
pansion, forestry behaves as a normal income oppor-
tunity in which middle-income farmers are involved
in a more prominent way. However, in Pingjiang,
where forestry has been stagnant, offering few deve-
lopment opportunities, low-income farmers are rela-
tively more dependent on this source of income. The
trend is reversed in Muchuan, a county where bam-
boo and general forestry activities have been expan-
ding rapidly for over a decade. Here, high-income far-
mers make the most of the opportunity. Kruskal-Wal-
lis tests9 show these differences are statistically signifi-
cant for the last two counties (Table 1).
9 We have used this non-parametric test because some of the
data do not follow a normal distribution.
County
Anji
Pingjiang
Muchuan
Bamboo Forestry
K-W sign. K-W sign.
1.656
10.226
10.898
0.437
0.006
0.004
1.177
5.046
10.869
0.555
0.080
0.004
TABLE 1 Kruskal-Wallis test for relative contribution of
bamboo and forestry to farmers’ income in 2000 by low,
middle and high income categories.
The results support the proposition that bamboo, and
forestry activities in general, play a differentiated role
in farmers’ livelihood strategies according to the de-
velopment context and opportunities offered by the-
se activities. Under fast-expanding forestry condi-
tions and with limited alternative economic opportu-
nities, the richest farmers will benefit proportionally
more from forestry resources. With stagnant forestry
conditions, rich farmers will look elsewhere for the
few opportunities available, and it is the poor farmers
who will benefit proportionally more from forest re-
sources. With a healthy and mature forestry sector
and a wide range of opportunities, middle-income
farmers are the ones who benefit proportionally most
from forestry resources, falling between those who
,need not‘ (rich farmers with access to better options)
and those who ,cannot‘ (poor farmers, too poor to
maximize the opportunity). Figure 4 represents an
idealised model of this proposition.
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FIGURE 3 Boxplot showing the contribution of forest in-
come for each category of income in 2000.
FIGURE 4 Idealised model of contribution of forest sector to
farmers’ income for different forest development contexts.
Changes in income
Income data for each of the main categories were regis-
tered for the years 1985, 1990, 1995 and 2000. A com-
parison of income sources in 1985 - at the beginning
of the reform period - and in 2000, the year of referen-
ce for our study, is shown in Table 2. The relative con-
tribution of crops remained fairly stable within coun-
ties, providing the base of farming income. Livestock
and forestry based incomes tended to decrease in rela-
tive importance. Off-farm income showed a dramatic
increase of between 2.0 (Anji) and 2.8 times (Mu-
chuan), making up an average of 40 % for the three
counties in 2000. These results parallel general changes
in the structure of rural income in China, as reported
by yearly statistics. Primary, farm-based income for
the whole country represented 81.1 % of rural net
income in 1985, but only 50.2 % in 2002 (NBSC, seve-
ral years). The reverse trend is observed for off-farm
income that currently represents half the total net in-
come in rural areas.
In order to assess rates of change, we grouped far-
mers in each county in three equal-sized categories of
relative income change between 1985 and 2000. We
used ternary plots (Figure 5) to represent changes in
the main sources of income - agriculture (including
crops and livestock), forestry (bamboo and other
sources) and off-farm - for the three categories of in-
come change (farmers that experienced low, middle
and high income change respectively). The direction
of the arrows indicates a pattern consistent with the
above-mentioned findings. The relative contribution
of off-farm income increases in all categories and the
increase is consistently higher the higher the catego-
ry of change in income, with the differences being
statistically significant in the three counties (Table 3).
Agriculture (crops and livestock) income decreased,
more markedly in Muchuan and Pingjiang and less in
Anji. The decrease was again consistently higher the
higher the change in income category, being statisti-
cally significant for the three counties. Forestry-based
income showed a more varied response, with a gene-
ral decreasing trend, although the differences were
not statistically significant. In Anji, with its mature
bamboo sector, the higher the increase in income, the
higher was the reduction in forestry income. In
Pingjiang, with a stagnant bamboo sector, low and
high income change farmers showed a higher de-
crease in forestry-based income. In Muchuan, a coun-
ty with a strong expansion of bamboo, the higher the
increase in income the lower was the decrease in in-
come from forestry (in fact, farmers that experienced
the highest change in income maintained a similar rela-
tive contribution of forestry to total income). Mu-
chuan is also the county with the lowest average de-
crease in forest-based income. The differences are sta-
tistically significant in Anji (Table 3).
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Crops
Livestock
Bamboo
Other forest
Off-farm
200019852000198520001985
Anji Pingjiang Muchuan
9.7 %
14.9 %
49.3 %
4.5 %
21.3 %
10.2 %
6.7 %
37.4 %
4.5 %
43.0 %
27.2 %
28.0 %
16.7 %
8.8 %
19.3 %
22.8 %
16.8 %
14.1 %
4.6 %
42.7 %
19.9 %
38.7 %
27.7 %
0.2 %
13.0 %
24.9 %
15.0 %
23.1 %
0.1 %
36.9 %
TABLE 2 Change in the average structure of income for
each county between 1985 and 2000.
TABLE 3 Kruskal-Wallis test for change in relative contribu-
tion of agriculture (crops and livestock), forestry and off-
farm to farmers’ income between 1985 and 2000 by low,
middle and high change in income categories.
County
Anji
Pingjiang
Muchuan
Change in
agriculture
Change in
forestry
Change in
off-farm
K-W sign. K-W sign. K-W sign.
38.299
22.273
36.696
0.000
0.000
0.000
30.366
2.577
1.541
0.000
0.276
0.463
49.987
28.239
32.038
0.000
0.000
0.000
FIGURE 5 Ternary plots of relative change in main income
source (agriculture, forestry and off-farm) for three classes
of income change (low, medium and high) between 1985
and 2000.
Bamboo industry wages
The extension of this analysis to bamboo industry op-
portunities complements the above findings. Ruiz
Pérez et al. (2003) compared bamboo-industry wages
in three counties with differentiated per-capita in-
come and development levels. In a county with low
per-capita income and low levels of industrial develop-
ment, the average bamboo industry wage was close to
the average provincial wage. As the county increased
the per-capita income and level of industrialisation,
average bamboo industry wage decreased in compari-
son with average provincial wage (Figure 6). The inter-
pretation is that as the county develops and the market
offers better job opportunities, bamboo industries
have to compete, being outperformed by more mo-
dern and dynamic industries. This view is reinforced
by data on the employment of women in bamboo in-
dustries in those counties that show the reverse trend
(i. e., lower percentage of women employed in bam-
boo industries in counties with relatively higher bam-
boo industry wages compared with average provincial
wages), consistent with gender studies in China indi-
cating that women are overrepresented in less attrac-
tive sectors (Riley 1995, Hare 1999, Dong et al. 2004).
Farmers’ niche differentiation and
specialisation through forestry
Before concluding, we would like to stress the sto-
chastic nature of our results that ought to be inter-
preted as general and probabilistic trends rather than
deterministic relations. In this sense, an important
question is whether forestry provides opportunities
for some farmers to improve their conditions. Our
data indicate that off-farm income is the main path-
way up the income ladder, and that forestry and agri-
culture have been losing ground (faster in higher in-
MUCHUAN
come farmers and in those whose income increased
most in the period from 1985 to 2000). However, our
data also show that there is a small group of farmers
in the high income category in the three counties that
get a substantial, even dominant, part of their income
through forestry.
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FIGURE 6 Relationship between per-capita income and
relative ratio of bamboo industry wage to average provin-
cial wage (modified from Ruiz Pérez et al. 2003).
A general feature of this small group of better-off
farmers with high forest-based income is a sort of ,ver-
tical integration‘ at the household level, where the far-
mer has managed to control a large amount of forest
land and at the same time has some forestry-related
(trade or processing) businesses. Thus, the three lar-
gest forest land holders in Anji and Muchuan and the
second and third largest in Pingjiang are in the high
income class. Interestingly, this situation does not
apply to agricultural land, where differences between
farmers tend to be less pronounced. Indeed, the coef-
ficient of variation (standard deviation/mean) for ag-
ricultural land is noticeably smaller than the coeffi-
cient of variation for forest land for the three counties
and in all income categories (Table 4), indicating a
more egalitarian division of agricultural land compa-
red to forest land.
TABLE 4 Coefficient of variation (standard deviation/
mean) for agricultural and forest land in the three coun-
ties.
County
Anji
Pingjiang
Muchuan
Agricultural land Forest land
0.71
0.55
0.59
0.95
1.62
1.59
This indicates a potential niche for specialisation and
high income generation through forestry that can be
realized by a small group of dynamic farmers. This
seems to be exacerbated by the conditions under
which land was distributed in China and the opportu-
nities for extended access to forest land and waste-
land to be converted to forestry. This raises the in-
triguing question of the role of forestry in farmers’
wealth accumulation and the creation of a rich class
that controls land with a strong forest link in the spe-
cific context of China.
CONCLUSIONS
What is the role of forestry in livelihood change in
China ? An important conclusion of our work is that
this link has to be understood in the general context
of overall rural development processes. Off-farm in-
come opportunities are dominant: the better the off-
farm options available, the more farmers go off farm
for employment, and especially those in the higher in-
come groups. However, the symmetric statement link-
ing reduction of farm-based activities and develop-
ment does not necessarily follow, even if the expan-
sion of off-farm implies reduction of farm-based activi-
ties.
A way to formulate this is to ask whether less fore-
stry would lead to more development ? The answer to
this question will depend on the context and level of
development, or the starting point from which we
depart. When few alternatives are available, an ex-
panding forestry sector is an attractive way for far-
mers to increase their income and for a county to de-
velop in aggregate. However, after a certain level of
development is achieved, more dynamic sectors take
over as the spearhead of county’s modernisation and
development. At the same time, a stagnant forestry
sector, even in a poor county, will not be a favoured
option for middle- and high-income farmers to follow.
Independent of this general trend, forestry can of-
fer a niche specialisation where, even with a relatively
stagnant forestry sector, a smaller group of farmers
can derive important benefits. In our cases this seems
to be associated with a certain degree of vertical inte-
gration, where rich farmers combine relatively large
forest holdings with some degree of processing and/
or trading. We lack sufficient information to extrapo-
late this to the rest of China, although patterns of land
tenure and rural industrialisation seem to support it
in the most densely populated provinces. This vertical
integration is easier for certain forestry uses like bam-
boo, whose expansion and apparent success is facili-
tated by inherent advantages in raw material produc-
tion and processing, including a fast rate of growth,
regularity of production, diversity of uses, and diverse
and wide ranging scale of processing technologies.
Bamboo also has the added advantage that it is a use-
ful wood substitute in a country with insufficient
wood production capacity and policy and market
constraints still affecting wood production. That is
why bamboo has a bright future in Chinese forestry.
A final consideration from our research is that fo-
restry may not only offer a pathway (under certain
conditions) for farmers to emerge from poverty. In
the Chinese context, with highly egalitarian agricul-
tural land distribution, forestry may also be an avenue
for land and wealth accumulation.
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